Experimental procedures
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0.05 M Co 2+ ) and NiCl 2 ·6H 2 O (6.0 mL, 0.05 M Ni 2+ ) were added, and the mixture was held at 25 °C under magnetic stirring for 3 h. Next, the solution temperature was increased to 60 °C and NaBH 4 solution (30 mL, 10 mg mL -1 ) was slowly added under rigorous stirring. After reaction for 0.5 h, the mixture was cooled down to 25 °C, centrifuged, and rinsed several times with DI water. The as-obtained powders were dried in a vacuum oven at 80 °C for 24 h.
The phosphorization was performed at 300 °C using NaH 2 PO 2 as the source of phosphorus. 3 Typically, 0.1 g of CNF powders coated with FeCoNi NPs was loaded in a ceramic boat, with 0.5 g of NaH 2 PO 2 placed 2 cm away from the CNFs at the upstream side. Subsequently, the boat was put into a tube furnace, wherein high-purity N 2 (99.999%) was purged at a flow rate of 800 SCCM for 1 h to remove air. Afterwards, the furnace was ramped to 300 °C at a rate of 5 °C min -1 , held at this temperature for 2 h, and then cooled down naturally to room temperature. A constant N 2 flow was maintained in the whole process. FeP, NiP, CoP, FeNiP, FeCoP and CoNiP pre-catalysts were prepared according to the same procedure described above using the corresponding precursor metal salt(s). Supportless FeCoNiP NPs were also prepared to elucidate the impact of CNF supports on the OER activity. In this case, all synthetic conditions were kept the same except that no CNF powders were added in the solution-based chemical reduction step.
Materials characterization
Powder XRD examinations were conducted on a X'Pert PRO diffractometer (PANalytical) working at 45 kV and 40 mA with Cu K α radiation (λ = 1.541874 Å) and a PIXcel detector.
Data were collected with the Bragg-Brentano configuration in the 2θ range of 20 -80 o at a scan speed of 0.01 o s -1 . XPS characterization was performed on an ESCALAB 250 instrument with Al K α X-rays (1489.6 eV). The real metal loading on CNF was determined by ICP-MS (Agilent 7700X). Specifically, 20 mg of pre-catalysts were dispersed in 12 g of concentrated nitric acid in an autoclave, which was then kept in an electric oven at 180 °C for 12 h to completely digest carbon. Subsequently, the acid solution was diluted in a 50 mL volumetric flask. The analyses for each TMP pre-catalyst were done at least three times using ca. 10 mL solutions each time to obtain an average composition value. TEM, HRTEM, and STEM elemental mapping investigations were carried out on a probe-corrected transmission electron microscope operating at 200 kV (FEI Themis 60 -300).
Electrode preparation and electrocatalytic tests
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The catalyst ink was prepared by ultrasonically dispersing 5 mg of pre-catalysts into 1 mL of ethanol containing 50 μL of Nafion solution (Sigma, 5 wt %). To prepare an electrode for catalytic tests, 50 μL of pre-catalyst ink was loaded on a fine-polished GC electrode with an exposed area of 0.78 cm 2 , leading to a loading density of ca. 0.3 mg cm -2 (pre-catalyst + CNF supports). The electrode was then dried at room temperature (ca. 25 °C) naturally in air. All electrocatalytic tests were carried out in a three-electrode configuration at room temperature using a Biologic VMP-3 potentiostat/galvanostat. The GC, a Pt wire and a saturated calomel electrode (SCE) were utilized as working, counter, and reference electrodes, respectively. Fig. S15 and S17f). The stability of TMP pre-catalysts was assessed using CP at a constant current density of 10 mA cm -2 .
Calculation of TOF
The TOF values of TMP pre-catalysts were calculated through the following equation: 4 TOF (s -1 ) = (j × A) / (4 × F × n)
Where j (A cm -2 ) is the current density at a given overpotential, A = 0.78 cm 2 is the geometric surface area of the electrode, F = 96500 C mol -1 stands for the Faraday constant, n (mol) is mole number of transition metal(s) loaded on the GC electrode which was determined by the ICP-MS analysis. All metal cations in TMP were assumed to be catalytically active, so the calculated values represents the lower limits of TOF.
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Supporting figures and tables
Fig. S1
The real TM content in each monophosphide pre-catalyst determined by the ICP-MS analyses. 
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Fig. S2 TEM images of CNFs after pre-treatment in acid.
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